WORLD INTELLECnJAL PROPERTY ORGANIZATION 
InieinattonBl Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent ClassllicatioD ^ : 
A61N1/36 



Al 



(11) International Publicatton Number: 
(43) International Publication Date: 



WO 97/26042 

24 July 1997 (24.07.97) 



(21) International Application Number: PCT/RU96/0031 1 

(22) international Filing Date: 31 October 1996 (31.10.96) 



(30) Priority Data: 
961CX)043 



18 January 1996 (18.01.96) 



RU 



(71) Applicant (for all designated States except US): OPEN JOINT- 

STOCK COMPANY "PLANT "KOMPONENT" [RU/RU]; 
Plant Komponcnt Ltd., Zclenograd, Moscow. 103460 (RU). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): TEREKHIN. Jury 
Vladimirovich [RU/RU]; Zclcnograd 116-36, Moscow, 
103480 (RU). OUGADTCHIKOV, Anatoli Leontievich 
[RU/RUJ: Zclcnograd H 10-20, Moscow, 103460 (RU). 



(81) Designated States: AU, CN. CZ. JP. US. European patent (AT. 
BE, CH, DE, DK, ES. FI, FR, GB, GR, IE. IT, LU. MC. 
NL, PT, SE). 



Published 

With international search report. 



(54) nUe: ELECTRICAL STIMULANT FOR ALIMENTARY TRACT 



3 3 




(57) Abstract 

The invention relates to the medical equipment and can be used, for example, in post-surgical therapy in outpatient clinics and 
in hospitals, as well as prophylactic measure at alimentary tract diseases. Essence: an electrical stimulant contains capsule (1), in which 
consecutively connected unit (5) for testing parameters of externa! medium and pulses driver (6), connected to power supply (3). are located. 

Electrodes (4) arc provided on the external surface of capsule (1), total in number (2 + n), where n - 0, 1,2 and is defined by a degree 

of healing effect for some or odicr disease and technological possibility of the electrodes manufacture. Electrodes (4) arc connected with 
the output of pulses driver (6) and also with inputs of unit (5). In case of multi-electrodes form of the electrical stimulant two electrodes 
only are connected both with the unit (6) and the unit (5). 
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ELECTRICAL STIMULANT FOR ALIMENTARY TRACT 

Technical field 
This invention relates to the medicine and medical 
equipment and can be used in a post-surgical period for 

10 rehabilitation of sick people suffered from weak functioning 
of internal organs, located close to the alimentary tract, as 
well of all parts of alimentary tract, by a method of "soft 
therapy" by means of per oral consumption of the electrical 
stimulant. The invention can be recommended also as 

15 prophylactic measure at various kinds of alimentary tract 
diseases, for use in hospitals and outpatient clinics as well 
as by patients themselves according to the recommendation of a 
doctor. 

20 Background Art 

There is a problem at present all over the world of 

treatment and restoration of weakened various parts of the 

alimentary tract, and also of internal organs, functionally 

connected with the alimentary tract. 
25 The use Of a "soft therapy" by means of electrical 

stimulation at a qualitatively new level is one of the ways 

for solving this problem. 

An electrical stimulant for the alimentary tract is 

known, which contains drainage tubes with electrodes located 
30 on them (inventor's certificate SU 1389776, IPC A 61 M 25/00, 

A 61 B 5/04, of April 23, 1988). 

This electrical stimulant can be used in hospitals only 

and by specially trained staff; there are some probability of 

patients injuries at the introduction and removal of the 
35 device with all additives, including electrodes, through the 
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nasopharynx. Its efficiency may be insufficient because of 
narrow framework of its action. 

An electrical stimulant of the alimentary tract, which is 
5 described in inventor's certificate SU 936931, IPC A 61 N 1/36 
of June 23, 1982, may be considered as the nearest to the 
claimed invention according to the entirety of their essential 
features. That electrical stimulant contains a capsule with a 
power supply and a generator of pulses located inside. A 
10 capsule case is executed in a form of two electrically 
isolated parts, serving as electrodes being in the contact 
with the intestine walls after the capsule was swallowed. 
The electrical stimulant works as follows. 
The series of rectangular pulses of predetermined 
15 parameters arrive from the generator to the electrodes, which 
contact the intestine walls, influence them and cause response 
in the form of a peristalsis wave, which transports the 
electrical stimulant and contents of intestines to distal 
parts, where the process is repeated until the capsule will 
20 leave the alimentary tract by a natural way through the anus. 

However the known electrical stimulant has relatively low 
efficiency of electrical stimulation, because the electrical 
field of two electrodes corresponds to morphology of muscular 
fabric of the alimentary tract only partially, and because 
25 there is no adaptation of the stimulation to conditions of 
various parts of the alimentary tract- Besides, it is 
characterized by inefficient power consumption that can affect 
operational reliability. Besides, absence of the stimulation 
adaptation to conditions of various parts of the alimentary 
30 tract can result in collateral actions on patient's body. 

Insufficient efficiency of the electrical stimulation, 
caused by absence of stimulation adaptation to conditions 
existing in various parts of the alimentary tract is explained 
by that each part of the alimentary tract which is passed by 
35 the electrical stimulant has its own peculiarities: 
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- morphological features (geometrical size, direction and 
etc. ) ; 

- its own particular value of content's pH factor, which 
5 determines a functional and physiological purpose of the given 

part. 

The known electrical stimulant produces electrical pulses 
with mean parameters, which are not optimized for each part of 
the tract, 

10 The relatively low efficiency of electrical stimulation 

caused by a partial adjustment of the electrical field of two 
electrodes with the morphology of the muscular tissue of the 
alimentary tract, is explained by the following. The muscular 
tissue contains an external longitudinal and internal circular 

15 layers. The electrical effect on those layers requires 
availability of electrical fields having changing parameters 
and/or mutually orthogonal strength directions, which are not 
available by use bf the known electrical stimulant. At the 
movement of the known electrical stimulant, the electrical 

20 field of two electrodes stimulates basically the longitudinal 
muscular layer only, i.e. the peristalsis wave does not arise 
In this case or arises rarely and has unstable character, that 
reduces the efficiency of the electrical stimulation. 

The low reliability of the known electrical stimulant as 

25 the result of inefficient energy consumption is explained by 
impossibility of minimization of energy consumption in the 
mode of passive storage, because the known electrical 
stimulant has been in the condition of dynamic mode of 
operations constantly, since the moment of its manufacturing, 

30 and further during storage, and after the introduction in the 
patient's alimentary tract. 

Disclosure of Invention 
The invention is directed to solving the following 
35 problems: 
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- designing an electrical stimulant, which is provided 
for electrical fields having changing parameters and also 
electrical fields which strength direction is mutually 

5 orthogonal. 

- minimization the energy consumption in a mode of 
storage and consequently improving the reliability. 

The essence of the claimed invention consists in that the 
electrical stimulant of the alimentary tract contains a 
10 capsule with two electrodes, which are provided on the outer 
surface of the capsule, and the power supply located inside, 
wherein a unit for testing pareuneters of external medium and a 
pulses driver, which are consecutively connected, are 
additionally located in the capsule, and n electrodes, where n 
15 = 0, 1, 2, and it is defined by a degree of healing 

effect for some or other disease and technological possibility 
of the electrodes manufacture, are provided on the external 
surface of the capsule, the electrodes being connected with 
outputs of the pulses driver and two electrodes being 
20 connected also with inputs of the unit for testing parameters 
of external medium. 

Besides the capsule can be made in the form of a tubular 
element with covers, each opposite end of the tubular element 
being provided by electrodes located on the cylinder surface. 
25 Besides the capsule can be made in the form of two 

interconnected caps, each being provided by electrodes located 
on the generatrix surface. 

So it is clear from the technical essence of the 
invention that the electrical stimulant may be drafted in 
30 bi-electrodes form as well as in multi-electrodes one. 

What about the newly introduced units, the additional use 
of the unit for testing parameters of external medium 
connected with the pulses driver and the electrodes provides 
for a feedback in the power supply circuit of the electrical 
35 stimulant. 
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The unit for testing parameters of external medium 
registers the resistance between the electrodes which is near 
to infinity in the mode of electrical stimulant storage and 
5 the output signal of the unit blocks the clock frequency which 
is responsible for the operation mode of the pulses driver, 
So, the electrical stimulant is in the non-working position 
with minimum energy consumption* When the electrical stimulant 
enters into the alimentary tract, anus or vagina, the 
10 resistance is lowering down to the level of several kilo ohms 
(kOm) and the units' for testing parameters of external medium 
output signal coming to the managing (control) input of the 
pulses driver permits to start on the pulses driver and to 
pass it on to the working mode of electrical stimulation. 
15 The pulses driver provides for series of pulses with 

required parameters depending on external medium pH factor, 

A microprocessor which have stored in memory the 
necessary number of groups of stimulating parameters can be 
used as the pulses driver. 
20 Two electrodes are used not only for electrical 

stimulation but also - in a pause between series of pulses - 
for measurement of the resistance between them, in 
bi-electrodes as well as in multi-electrodes form of the 
electrical stimulant. 
25 In the electrical stimulant bi-electrodes form the pulses 

driver signals on the electrodes provide for bi-phase, 
orthogonal change of the electrical field vector. Parameters 
of the stimulating pulses can change during the electrical 
stimulant transportation through the alimentary tract 
30 depending on the external medium pH factor. 

In the electrical stimulant multi-electrodes form the 
pulses driver signals on the electrodes provide for 
mulri-phase electrical field with discreteness of n! , where n 
is the number of the electrodes. In this case parameters of 
35 the stimulating pulses can also change during the electrical 
stimulant transportation through the alimentary tract. 
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Brief Description of Drawings 
The essence of the invention is explained by the 
drawings, where: 

5 Fig.l shows a functional electrical diagram of the 

electrical stimulant in bi^electrodes form. 

Fig. 2 represents a constructive embodiment of the 
electrical stimulant with the capsule designed in the form of 
a tubular element with covers, each opposite end of the 
10 tubular element being provided by one electrode located on the 
cylinder line (bi-electrodes form). 

Fig. 3 is a constructive embodiment of the electrical 
stimulant with the capsule designed in the form of two 
interconnected caps, each being provided by the electrodes 
15 located on the generatrix line of the cap (multi-electrodes 
form) . 

Fig. 4 shows an electrical diagram of the unit for testing 
parameters of external medium/ example for bi-electrodes form 
of the electrical stimulant. 
20 Fig. 5 is an electrical diagram of the pulses driver, 

example for multi-electrodes form of the electrical stimulant. 

Electrical diagrams of fig. 4 and fig. 5 are the examples 
of possible embodiments of these blocks and, as well as the 
illustrating text in the description relating to them, in no 
25 means may limit claims of the applicant. The applicamt may be 
free to use another embodiment of the xinits represented in fig 
4 and f ig 5 . 

Best Mode for Carrying Out the Invention 

30 The proposed alimentary tract electrical stimulant 

contains capsule 1, in which an electronic block 2 and power 
supply 3 are located. Electrodes 4 are provided on the 
external surface of capsule 1, the total number of the 
electrodes equals (2 + n), where n=0, 1, 2, ... . The 
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electronic block 2 consists of the consecutively connected^ 
unit 5 for testing parameters of external medium and pulses 
driver 6. 

5 The electrodes 4 in the bi-electrodes form are connected 

with outputs of the pulses driver 6 and with inputs of the 
unit 5 for testing parameters of external medium, and in 
multi-electrodes form, two electrodes 4 only are connected 
with inputs of the unit 

10 " capsule 1 can be made in the form of tubular element 7 
with covers 8, each opposite end of the tubular element being 
provided by a group of electrodes 4 (not shown) located on a 
cylinder generatrix line. Covers 8 can be of semi-spheroid, 
cupola, or other form. 

15 The capsule 1 can be made in the form of two 

interconnected caps 9, each being provided by a group of 
electrodes 4, Caps 9 can be of conic or other form. 

Unit 5 for testing parameters of external medium can be 
made in the form of resistance at electrodes 4 measuring block 

20 and contain voltage divider 10 connected with power supply 3 
and having outputs connected with the pair of differently 
polarized electrodes 4, and comparator 11. The inverting input 
of comparator 11 is connected through resistor 12 with power 
supply 3, and the non- inverting input - with the output of 

25 voltage divider 10. 

The output of comparator 11 is the control input of 
pulses driver 6. 

Pulses driver 6 can contain three-stable linear keys 13 
providing for feeding of each electrode 4 by the signal levels 

30 of " + or from power supply 3 as well as switching them 

off from the power supply, pulses in series distributor 14 
consisting of counter 15 and coder 16 and providing for 
consequential connection of keys' voltage inputs to the output 
. of counter and blocking of unused keys, controlled frequency 

35 divider 17 providing for formation of a pulsing sequence from 
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necessary number of pulses in a series with repetition 
frequency of series close to frequency of the natural 
peristalsis wave, and monitoring synchronizer 18 producing 
5 frequency which is necessary for formation of the required 
duration of stimulating pulses (6-10 ms . ) . 

The electrical stimulant works as follows (this is an 
example for the multi-electrodes form as the form more 
complicated for the understanding of its functioning). 
10 The electrical stimulant is entered, for example, into 

the alimentary tract of a patient per oral, i.e. by 
swallowing. 

In the initial mode (before the entering into the 
alimentary tract) the electrical stimulant is in the 

15 non-working position, at which the voltage from voltage 
divider 10 blocks pulses driver 6 through unit 5 for testing 
parameters of external medium. 

The voltage from voltage divider 10 drops after the 
entering into the alimentary tract of capsule 1 due to the 

20 impact of external medium (saliva, gastric juice and so on) 
and unit 5 for testing parameters of external medium comes to 
the condition permitting to start on pulses driver 6. 

The series of pulses, which parameters are determined by 
the external medium pH factor, comes from pulses driver 6 to 

25 electrodes 4. Thus pulses driver 6 executes such commutation 
of electrodes 4 for each series of pulses, which commutation 
provides for activating, for example, simultaneously, pairs of 
differently polarized electrodes from the same group as well 
as from the electrodes from the opposite groups. Such 

30 activation of the pairs of electrodes with mutually orthogonal 
electrical field strength directions provides for simultaneous 
or consecutive excitation the longitudinal as well as circular 
layers of muscular tissue irrespective of capsule orientation 
in any part of the alimentary tract, that increases 
35 essentially electrical stimulating efficiency. The electrical 
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the stable peristalsis wave which transports the electrical 
stimulant and contents, for example, of the alimentary tract, 
to its distal part which is influenced by the next series of 
pulses and the process is repeated until the capsule will come 
out by the natural way. 
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5 CLAIMS: 

1* An electrical stimulant of the alimentary tract 
containing a capsule with two electrodes, which are provided 
on the outer surface of the capsule, and the power supply 

10 located inside, characterized by that a unit for testing 
parameters of external medium and a pulses driver, which are 
consecutively connected, are additionally located in the 
capsule, and n electrodes, where n=0, 1,2, and it is 

defined by a degree of healing effect for some or other 

15 disease and technological possibility of the electrodes 
manufacture, are provided on the external surface of the 
capsule, the electrodes being connected with outputs of the 
pulses driver and two electrodes of the total number of the 
electrodes are connected with inputs of the unit for testing 

20 of parameters of external medium. 

2, The electrical stimulant of the alimentary tract 
according to the claim 1, characterized by that the capsule is 
made in the form of a tubular element with covers, each 

25 opposite end of the tubular element being provided by a group 
of electrodes located on the cylinder generatrix line. 

3. The electrical stimulant of the alimentary tract 
according to the claim 1, characterized by that the capsule is 

30 made in the form of two interconnected caps, each being 
provided by a group of electrodes located on the generatrix 
line of the cap. 
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